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A dramatic increase in childhood overweight/obesity has been recognized globally over 
the past 50years.This observed increase may reflect genetic, as well as psychological, 
environmental, and socio-cultural influences. In the first part of this review, we present 
an updated summary of the psychosocial factors associated with this change and discuss 
possible ways in which they operate. Among these factors, lower socio economic status (in 
both industrialized and non-industrialized countries), being female, belonging to a minority 
group, and being exposed to adverse life events may all be associated with a greater risk 
of childhood overweight/obesity. These influences may be mediated via a variety of mech- 
anisms, in particular above-average food intake of low nutritional quality and reduction in 
physical activity. Other important psychosocial mediators include the influence of the fam- 
ily and peer environment, and exposure to the media. In the second part of the review, we 
discuss the potential of psychosocial prevention programs to intervene in the processes 
involved in the rise of childhood overweight/obesity. Two points are emphasized. First, pre- 
vention programs should be multidisciplinary, combining the knowledge of experts from 
different professions, and taking into consideration the important role of the family envi- 
ronment and relevant influential social organizations, particularly school. Second, effective 
change is unlikely to occur without large-scale programs carried out on a public policy level. 
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INTRODUCTION 

There has been a dramatic global increase in childhood obesity 
in the past 50 years. Combating childhood overweight/obesity is 
one of the major public health issues facing industrialized and 
developing nations (1). Extensive research and large-scale cam- 
paigns designed to reduce overweight/obesity in children and 
adolescents have yielded little success (2). Therefore, consider- 
able effort has been placed on identifying risk factors in order to 
target appropriate interventions. The etiology of obesity is multi- 
faceted and complex, involving both psychosocial (3) and genetic 
(4) factors. Although the rapid increase in global obesity is largely 
influenced by psychosocial factors (3), genetic factors and gene- 
by-environment interaction are also influential (4). In his excellent 
recent review, Speakman (4) argues that there is currently no con- 
sensus as to which genetic model best explains the evolutionary 
context of the obesity epidemic. Still he suggests that modern 
genetic techniques may allow a direct estimate of whether particu- 
lar genes enabling efficient storage of energy as fat, likely increasing 
the risk for obesity, are under recent strong selection. Alternatively, 
obesity might have increased in recent decades as a maladaptive 
by-product of positive selection on some other trait (4). 

The investigation of the psychosocial aspects of childhood over- 
weight/obesity has been the focus of long-standing theoretical 
and empirical endeavors (5, 6). Thus, the aim of this paper is 



to present the main psychosocial factors associated with increased 
risk for overweight and/or obesity in children and adolescents 
and to summarize the psychosocial-related strategies for preven- 
tion. The review is based on a comprehensive literature search 
of the MEDLINE, PUBMED, PSYCINFO, ERIC, EMBASE, and 
Cochrane databases carried out between 1991 and 2013 using the 
following terms: obesity, overweight, risk for overweight, child- 
hood, pediatric, adolescence, youngster, age, gender, psychosocial, 
socio-economic status (SES), feeding, eating, diet, physical activ- 
ity, adverse life events, abuse, family, peer, kindergarten, school, 
prevention, primary, secondary, advertisement, media, marketing, 
psychoeducation, and public policy. 

Obesity is a well-defined term in adults but in children and ado- 
lescents its definition is less consistent (7). The most commonly 
accepted definition of obesity, among individuals 2-19 years old, 
is that of the Center for Disease Control and Prevention, and 
is defined as the 95th percentile or greater of body mass index 
(BMI) - for age and gender. Overweight is defined as the 85th 
percentile or greater, but less than the 95th percentile of BMI - 
for age and gender. Because of the likelihood of stigmatization 
associated with the term "obesity," several leading authorities have 
suggested replacing the term obesity with overweight, defined as 
BMI above the 95th percentile, and "risk for overweight" as BMI 
between the 85th and 95th percentile for age and gender [see 
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Ref. (8, 9)]. Finally, an international forum of consensus devel- 
opment, the International Obesity Task Force (IOTF) (10), has 
defined childhood overweight as a BMI of approximately the 91st 
percentile or above and obesity as a BMI of the 99th percentile or 
greater for age and gender (11, 12). 

PSYCHOSOCIAL RISK FACTORS 
SOCIO-ECONOMIC STATUS 

Research has consistently indicated an inverse relationship 
between SES and obesity among adults in industrialized and 
non-industrialized nations (3, 13, 14). Similarly, lower levels of 
education are associated with higher rates of obesity. 

The findings are less clear in younger ages. Most studies 
in industrialized countries have indicated a similar relationship 
between low SES and higher levels of overweight/obesity (15-18), 
particularly among children of minority groups (19-23). This 
trend is also the case in most (17, 24, 25) although not all (26) 
studies assessing other less affluent populations. 

Still, other studies suggest that among children of higher SES, 
overweight and obesity are directly related to the number of hours 
that mothers spent working outside the home (23, 27), likely inter- 
fering with their children's access to healthy foods and physical 
activity. Finally, other studies have found no association between 
childhood overweight/obesity and SES (13). 

In most studies among developing nations (23, 28, 29), the 
elevated risk of overweight/obesity in children of lower SES sta- 
tus mirrors adult findings. Several factors have been suggested 
to account for this finding. First and foremost, the rise in the 
rate of childhood overweight/obesity is most prevalent in cultures 
considered to be in transition (14), i.e., experiencing consider- 
able changes within a relatively brief period of time, as is the 
case with many other physical and emotional disorders (30). Ele- 
vated rates of childhood overweight/obesity in developing coun- 
tries and less affluent populations in industrialized countries have 
been associated with an inclination toward overfeeding of chil- 
dren or limitation of feeding (21, 31-33), above-average levels of 
dietary intake of low nutritional quality (31, 32, 34) and high-fat 
high-calorie foods and beverages (21, 32, 34), inadequate phys- 
ical activity, and a greater amount of time spent in sedentary 
behaviors (25, 34), as well as with decreased consumption of veg- 
etables (21, 25, 31-36). Impoverished environments with limited 
availability of healthful foods, higher than average availability of 
fast-food restaurants, and exposure to ethnically targeted food 
marketing (35) may all contribute to higher overweight/obesity 
among children (24, 37). 

From a different perspective, low-income mothers of over- 
weight pre-school children may use food to cope with the stresses 
of their economic situation, have difficulty setting their children 
limits regarding food, and are less committed to sustained behav- 
ioral change than high-income mothers (38). Moreover, food may 
be used in impoverished surroundings to meet emotional needs in 
childhood, directing overeating to become a generalized response 
to negative emotional states in later years (39). As a result, expe- 
riences of poverty-associated food deprivation during childhood 
may motivate some women to actively avoid food insecurity in 
adulthood, both with respect to themselves and their children 
(39). This association between childhood food insecurity and 



increased risk for overweight remains significant after controlling 
for ethnicity, gender, age, and family poverty level (24). 

According to a 2006 review (40), at least 30% of the calo- 
ries in the average diet of an American child derive from sweets, 
soft drinks, salty snacks, and fast food. Soft drinks account for 
more than 10% of the caloric intake, representing a doubling since 
1980. One large-scale study in Canada found that children report 
preference for portions of French fries, meat, and potato chips 
that are larger, and for vegetable portions that are smaller, than 
what is recommended. Children from socio-economically disad- 
vantaged families, or those who frequently eat while watching 
television and in fast-food restaurants, prefer larger portions of 
French fries and potato chips. Consequences of consuming large 
portions of these foods have been found to include poor diet 
quality and increased energy intake, whereas the opposite find- 
ings are shown when consuming large portions of vegetables (32). 
Although most of these findings have been documented in indus- 
trialized nations, similar trends have been observed also in less 
industrialized countries (20, 21). 

In addition to SES, age, gender, and cultural background are 
considered as particularly influential in the recent dramatic rise 
in childhood overweight/obesity. These factors have been shown 
to be particularly relevant in very young children, as young as 
two years old (41), females (25) and minority groups (22, 41). 
For example, African-American female adolescents are at greater 
risk for becoming overweight and obese compared to African- 
American male adolescents (42), and other minority groups (19, 
22, 41). This female/male disparity in the prevalence of obesity 
in young African-Americans has been found primarily in families 
with low levels of parental education (42). Moreover, childhood 
psychosocial factors are better predictors of overweight/obesity in 
later life among females than males (43). 

ADVERSE LIFE EVENTS 

Other psychosocial factors may also be relevant to the increase 
in childhood overweight/obesity. These include lack of social net- 
works, social isolation and marginalization (9, 36), single parent 
families, parental unemployment (42), child neglect (44), domes- 
tic violence (45), early sexual harassment and abuse (46-50), and 
parental psychopathology (15, 21, 43, 51-53). 

Several processes may mediate the association between early- 
life trauma and overweight. These include greater rates of skipping 
meals to lose weight, problematic eating-related preoccupations 
and behaviors, greater use of food in response to stress, and 
reduced physical activity (15, 45, 46). Furthermore, greater lev- 
els of depression (49, 54) and hypothalamic-pituitary-adrenal axis 
dysregulation (49), both considered to increase the risk for over- 
weight/obesity, are found in girls with a history of childhood 
abuse in comparison to controls. Interestingly, severity of early 
childhood trauma remains a significant predictor of later over- 
weight/obesity even when controlling for the influence of minority 
status (49) and of trauma-related psychiatric comorbidity (50). 

MEDIA EXPOSURE AND FOOD ADVERTISING 

Children in the US and other industrialized countries are exposed 
to the media for an average of 3-5 h per day, which is greater than 
any other daily activity, except for sleeping (55-57), far exceeding 
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the television-viewing recommendations of less than 2 h per day 
(25, 58). Additionally, the prevalence (56, 57) and severity of over- 
weight (55) has been directly related to the amount of time spent 
watching television (25). Children's television-viewing patterns 
are strongly associated with those of their parents (59). Several 
mechanisms may be involved in the association of media expo- 
sure with overweight/obesity (55, 56, 60), this association being 
of greater relevance in girls. These mechanisms include media 
viewing replacing time spent in physical activity (15); exposure to 
advertisements encouraging unhealthy food choices; use of popu- 
lar characters to promote high-calorie foods; excessive eating while 
viewing television (primarily of energy-dense snacks that may pro- 
mote weight gain); and exposure to distorted messages regarding 
the way to achieve an ideal weight (61, 62). Interestingly, some 
studies have shown that the effect of television-viewing time on 
childhood overweight/obesity may be independent of the asso- 
ciated decrease in physical activity, being attributed solely to the 
increased total energy intake during television watching (56). 

Another significant contributor to the association between 
media exposure and childhood overweight/obesity relates to the 
excessive exposure to marketing and advertisements of unhealthy 
foods targeted toward children (63). Food marketing to children is 
a massive global industry, transmitted via a variety of media out- 
lets including television, placements in toys, games, songs, movies, 
celebrity endorsements, cellular-telephone text and messages, and 
the Internet (40, 64). The conclusions of a large-scale review 
(40), analyzing the results of 123 studies addressing the issue of 
food marking and childhood overweight/obesity in USA, support 
the likelihood of a link among food marketing, children's food 
preferences and food consumption, and weight. Since 1994, U.S. 
companies have introduced over 600 new food products for chil- 
dren, half of them being candy or gum like items, and another 25% 
other types of sugary or salty snacks. Only a quarter are health- 
ier items, such as baby foods, bread products, and bottled waters 
(40). Fast-food restaurants, candy, cereal, snacks, and soft drinks 
are the food products most commonly advertised on popular chil- 
dren's Web sites and in television (64-66). These products are also 
abundantly available around the vicinity of primary schools (63). 
Many food-related advertisements have been found to use the term 
"super-charged" or a similar adjective to describe the powerful taste 
or other physical properties of unhealthy and usually high calorie 
foods. By contrast, statements or depictions that a food product is 
healthy or nutritious are infrequent in commercials (67). 

Media exposure and food-related marketing have consistently 
been shown to have negative effects for children in general (65, 68, 
69), but are particularly deleterious in children who are already 
overweight or obese (69, 70), as well as younger children (71). 
Specifically, overweight children may show greater responsiveness 
to food branding, likely being at greater risk when exposed to 
messages that are highly inundated with food-related contents 
(35). Moreover, exposure to food advertisements may produce 
a substantial increase in energy intake among children, this is 
evident in the increase in the amount of food intake (in particu- 
lar intake of high-fat snacks) following exposure to food-related 
commercials (69). Still, the greatest increase in consumption 
of calorie-dense snacks in these conditions is found in obese 
children. In addition, overweight and obese children show greater 



preference for energy-dense foods in comparison to normal weight 
children (60). 

It is noteworthy that whereas many studies highlight the detri- 
mental influence of advertisements on food-related habits of chil- 
dren, Kopelman et al. (72) have shown that although 9-1 1-year-old 
children do demonstrate high brand logo recognition abilities, 
these are not associated with unfavorable eating behaviors, food 
knowledge, or food preferences. Still, this study has not controlled 
for the participants' BMI, shown elsewhere to be associated with 
sensitivity to food advertising. Moreover, low SES has been found 
in this study to represent the most influential contributor to poor 
food choices among children in this study. Accordingly, further 
research is required to further elucidate the influence of expo- 
sure to media in general and to food advertising in particular on 
children's eating behaviors and weight. 

PARENTAL ATTITUDES AND BEHAVIORS 

One of the major psychosocial contributors to childhood over- 
weight/obesity is the food-related family environment. In partic- 
ular, parental attitudes and behaviors play a critical role in the 
development, maintenance, and prevention of childhood over- 
weight/obesity. Moreover, one of the most important predictive 
factors of childhood overweight/obesity is parental (primarily 
maternal) overweight. This has been found in both industrialized 
(21, 34) and non-industrialized (28, 29, 73) countries. 

Parental feeding strategies 

Another major factor associated with childhood over- 
weight/obesity relates to parental feeding strategies, first and fore- 
most the inclination of parents to control and restrict food from 
their overweight children. While this practice is highly common, 
it is particularly harmful in increasing the risk of later over- 
weight/obesity (21, 74-76). This is associated with the likelihood 
of restrictive approaches to feeding to interfere with satiety cues 
and with the natural ability of children to control and regulate their 
food intake. Restriction also may increase the risk for opportunis- 
tic snacking, preference of unhealthy food, and dysregulated eating 
in the absence of hunger. This, in turn, may unfavorably affect the 
capacity of children to consume moderate amounts of food once 
restriction is no longer present (74, 77, 78), thus increasing the 
risk for later overweight/obesity (79, 80). Indeed, highly directive 
restrictive strategies have been consistently associated with higher 
weight status (81, 82). The occurrence of restrictive feeding pat- 
terns is likely the result of a bidirectional relationship between 
children's weight and parental response. Accordingly, parents are 
more likely to restrict food from overweight/obese children, which 
in turn increases their risk of weight gain, further exacerbating this 
vicious cycle (83). 

An alternative strategy associated with increased risk of over- 
weight/obesity relates to parental pressure to eat (33, 84, 85). Up 
to 30% parents may mistakenly assume that their normal weight 
children are eating too little despite appropriate food consump- 
tion (86). Similarly, mothers may have a particularly difficult time 
withholding food when a child claims to be hungry, despite hav- 
ing eaten. Providing ample nourishment is often conceived as an 
important and emotionally rewarding aspect of parenting, likely 
being difficult to relinquish (86). 
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From a different perspective, several prospective longitudi- 
nal studies have assessed the influence of different parenting 
styles, authoritarian (high demandingness/low responsiveness), 
authoritative (high demandingness/high responsiveness), indul- 
gent (low demandingness/high responsiveness), and uninvolved 
(low demandingness/low responsiveness) on eating behaviors and 
weight. These studies have consistently shown that the authori- 
tative parenting style has the most beneficial effect on children's 
eating behaviors and weight (78, 87-89). In the feeding domain, 
authoritative parents encourage eating by using predominantly 
non-directive and supportive behaviors, including reasoning and 
complimenting. Most importantly, authoritative parenting style 
allows children to have control over their food choice. It never- 
theless implies that although parents tend not to restrict available 
food, they do control the availability of food at home. This strat- 
egy has been found to maximize the consumption of healthy food 
and to minimize the consumption of unhealthy food (76, 84). 
Parental feeding styles have been associated with their educational 
level. For example, mothers with higher education may exert sig- 
nificantly greater control over their child's feeding, and tend to be 
significantly less emotionally reactive while feeding their children 
than mothers with lower education levels (90, 91). 

SLEEP DEPRIVATION 

Recent widespread changes in the sleep pattern of children and 
adolescent may also play a significant role in the recent increase 
of pediatric obesity (92-94). Curtailment of sleep duration has 
become a widespread habit and a hallmark of modern society. 
According to the annual surveys conducted by the American Sleep 
Foundation, only 20% of adolescents get the optimal amount of 
sleep they need (94). Recent physiological evidence has shown a 
link between lack of sleep and the development of obesity (95). 
In general, decreased sleep leads to fatigue, negative mood, and 
overall psychological distress, potentially altering or dysregulating 
eating patterns. 

Several mechanisms may play a role in the recent decrease in 
sleep quality and its impact on the eating patterns of children and 
adolescents. First, greater access to media and video games inter- 
fering with sleep time may lead to increased food consumption in 
an effort to increase alertness. Second, there is a tendency to snack 
simultaneously while engaging in media exposure activities (96). 
Third, the difficulties of parents in setting limits and good sleep 
habits for their children can also have an impact on the quality 
and amount of sleep. One of the most significant factors relat- 
ing to sleep patterns in adolescence is the extent to which parents 
supervise bedtime schedules. Thus, as adolescents mature, their 
parents become less involved in bedtime decisions (97, 98). Ado- 
lescents tend to sleep more at night over the weekends, based on 
the premise that they can make up for lost sleep time during the 
week. However, this premise is considered only partially correct, 
and research has shown that there is no satisfactory compensation 
for the sleep deprivation experienced during the week. 

Increased environmental expectations and pressures stemming 
from academic demands, social and sport activities, part-time 
employment, and preoccupation with the internet, television, 
and cell phone may also lead to reduced sleep and the resulting 
changes in eating patterns. Still, some after-school activities may 



influence sleep patterns more than others. For example, whereas 
homework only partially involves later bedtime, extracurricular 
activities, especially sports, have a more detrimental impact. In 
addition, part-time employment after school likewise increases 
sleep deficiency among those who work more than 19 h a week 
(97, 99). 

Another factor affecting sleep deficiency during the weekdays 
is the early start time of school. A recent study conducted in Israel 
(99, 100) has shown that delaying the opening of school by 1 h 
(from 7:30 to 8:30) results in 51 more minutes of sleep time with- 
out influencing sleep onset time. Similar findings have been found 
in studies conducted in the United States (101). 

To summarize, many children and adolescents do not achieve 
sleep time that is sufficient according to accepted guidelines. As 
a result of insufficient sleep, children and adolescents may suf- 
fer from mood, attention, academic, and memory deficits as well 
as from alterations in eating patterns, including greater risk of 
overweight/obesity. Because of the health implications associated 
with insufficient sleep in children and adolescents, improving sleep 
quality is the responsibility of parents, educators, sports coach- 
ers, older children, and adolescents themselves. Parents must exert 
some level of control over their adolescents' daily and evening 
schedules, even at the cost of interfering with age-appropriate 
independence, to ensure that they have sufficient opportunity for 
adequate sleep. Educators must strive toward appropriate school 
starting time and moderate homework loads. In addition, the 
scheduling of extracurricular activities, particularly sports, should 
promote, rather than detract from adequate sleep (102). 

INTERVENTION PROGRAMS 

The recent increase in childhood overweight/obesity places a sig- 
nificant burden on physical, psychological, and social health. It 
is therefore essential to alter those environmental and behav- 
ioral factors that may potentially increase the risk of childhood 
overweight/obesity, while simultaneously increasing those factors 
potentially protecting against it (103). Interventions for childhood 
overweight/obesity generally aim to modify lifestyle behaviors 
such as food intake and physical activity. Despite great efforts to 
alter these behavioral factors, most interventions have been found 
ineffective (104, 105). 

A variety of factors may account for these negative results. First, 
interventions that target only children and do not involve par- 
ents or the larger family structure are not likely to be successful 
(34, 106). Involving parents in the attempt to prevent or reduce 
childhood overweight is of vital importance (107), as they are 
the primary figures in adjusting their children's food and activity 
environments (34). Accordingly, the manner in which parents feel 
and act with respect to eating, food consumption, and physical 
activity may have an important role in shaping similar percep- 
tions and behaviors in their children (84, 108, 109). In addition, 
overweight/obese children often feel that initiation of a behavioral 
change requires the active intervention of a role model, primarily 
a parent, whereas delayed parental recognition with respect to the 
necessity of behavioral change may interfere with action taking 
(110). Indeed, between 30 and 50% of parents of overweight and 
obese children do not attempt to change their child's eating habits 
and weight (111-113). Furthermore, parents of 4-11-year-old 
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obese children have been found to exhibit lower levels of par- 
enting self-efficacy in comparison to parents of normal weight 
children (114), highlighting the even greater necessity of involving 
them in the interventions. This may also be the case in older over- 
weight/obese children, as their parents may feel incompetent in 
their ability to change the eating-related behaviors of their children 
and to serve as role models (115). 

Second, programs targeted at overweight/obese children often 
focus solely on weight reduction with little emphasis on psy- 
chosocial influences such as media or peer pressure (116). Third, 
programs often fail to address the manner in which overweight 
children perceive their own weight. Although accurate awareness 
of one's overweight may decrease self-esteem, accurately perceiv- 
ing oneself as overweight/obese may increase the motivation for 
changing maladaptive lifestyle behaviors (105). This is of par- 
ticular relevance as overweight and obese youth are more likely 
to misperceive their weight compared with their normal weight 
peers (105). 

FAMILIAL INVOLVEMENT 

Primary pre vention 

The entire family should be involved in both primary preven- 
tion programs as well as in interventions targeted at children who 
are already overweight or obese. Primary prevention programs 
attempt to promote healthy eating and weight-related behaviors 
and to increase physical activity in younger individuals at large. 
This can be done in focus groups that include only parents, or 
both parents and children (107). Drawing definite conclusions 
about the efficacy of such primary prevention programs or the 
factors affecting it is currently still limited; this because they have 
usually involved only a relatively small number of families, and had 
no long-term follow-up assessments (107). Moreover, McGarvey 
et al. (117) suggest that whereas the combination of psychoedu- 
cation with behaviorally targeted changes may affect the attitudes 
and behaviors of parents, the effect of these parental changes on 
the behavior of the overweight child is limited. By contrast, oth- 
ers (118) conclude that despite the great variability in the design, 
duration, and outcome assessments of primary prevention studies 
carried out in the 1990s, these programs may have the potential to 
reduce the rate of overweight in some populations. 

In a more recent randomized controlled trial (RCT) involving 
the entire family, Fulkerson et al. (119) examined the feasibility of 
a pilot parent/child overweight/obesity prevention program. The 
program included five sessions consisting of interactive nutrition 
education, taste testing, cooking skill building, parent discussion 
groups, and hands-on meal preparation. Although significant 
favorable differences have been found in comparison to control 
families at post-intervention with respect to healthy food choice, 
many of these changes have not been maintained at 6 months 
follow-up, and no differences in weight reduction have been found 
in research vs. control children. 

Most researchers agree that creating a more positive environ- 
ment surrounding food has to involve the entire family (33). 
Neumark-Sztainer (109) emphasizes that parents are often con- 
fused with respect to the types of messages they should send, 
or not send, to their children regarding eating and weight. She 
outlines several strategies for parents to deal with potentially 



harmful eating-related societal pressures and to decrease their 
child's risk for becoming overweight. The first strategy involves 
modeling health behaviors, emphasizing that parents should 
model behaviors they wish their children to emulate, particularly 
engaging in healthy eating of a variety of foods and exercis- 
ing at an appropriate level. Additionally, parents should refrain 
from behaviors and comments encouraging unhealthy eating- 
or weight-related behaviors such as dieting or excessive exercis- 
ing. The second strategy suggests that parents should provide 
an environment that makes it easy for their children to make 
healthy choices. Thus, instead of trying to restrict and control 
their child's dietary intake, parents should provide a home envi- 
ronment that includes an abundance of fruits and vegetables, 
encourages family meals, and has a minimal number of tele- 
visions (109). Others (120) have suggested increasing children's 
water consumption as a part of a healthy eating environment. The 
third strategy involves the promotion of adaptive attitudes and 
behaviors rather than focusing on weight. It encourages parents 
to assist their children in developing an identity that goes beyond 
physical appearance to non-appearance-related traits and accom- 
plishments, and to moderate their interest and preoccupation with 
weight and dieting. The fourth strategy aims to provide a safe base 
in a weight-obsessed environment, teaching parents how to sup- 
port their children when being teased outside home about their 
weight. 

Secondary interventions 

Interventions designed to target children who are already over- 
weight/obese are also found to be more effective when involving 
parents. RCTs performed by Epstein et al. (121) provide evidence 
that behaviorally oriented treatment programs targeted to rein- 
force a change in eating behaviors and weight loss in both the 
parents and their overweight child show better results after a 
follow-up period of 10 years when compared to treatments focus- 
ing solely on changing the child's eating behaviors and weight. 
Similarly, Golan et al, conducting several RCTs involving both 
parents and children (122-124), or parents only (124, 125), have 
concluded that both programs are more effective than targeting 
children. Still, involving only the parents with a family health- 
centered approach has been associated with greater weight loss 
and higher consumption of healthy foods in overweight children 
compared to treatment strategies involving both parents and chil- 
dren. Thus, involving the parents, either exclusively or with their 
children, has shown overall beneficial long-term results not only 
for the overweight child but also for the entire family, both with 
respect to their eating- and weight-related behaviors and their 
overall functioning (2). 

In addition, parents may play a critical role in the modifica- 
tion of behaviors surrounding media consumption. It has been 
noted that greater television and other media exposure in chil- 
dren is directly related to overweight/obesity. Therefore, parents 
have a role in altering their children's media viewing habits and, 
in turn, their sedentary- related behaviors. Some cross-sectional 
(57) and prospective longitudinal studies (126) have shown that 
parents of young children have the ability to reduce their snack- 
ing while watching television, to close the television when no 
one is watching, and to take the television out of the child's 
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room, although actual television consumption time may not be 
significantly reduced. While these findings may seem promising, 
most studies have not included long-term follow-up, and their 
effect on eating-related behavioral change and weight reduction 
in overweight children is limited at the present stage. 

PHYSICAL ACTIVITY INTERVENTIONS 

Promotion of healthy physical activity is an integral part of 
any program aiming toward the reduction of childhood over- 
weight/obesity (127). Research has repeatedly shown that being 
inactive or minimally active during childhood and adolescence, 
as opposed to performing adequate activity during these crit- 
ical developmental periods, may considerably increase the risk 
of developing overweight/obesity not only in childhood but also 
in later life. In addition, greater frequency of physical activity 
also appears to be related to improved mental health status in 
overweight/obese children (127). 

The results of studies assessing the efficacy of interventions 
aimed at increasing physical activity are not consistent. Some 
studies have shown that increasing children's activity does reduce 
weight gain (128). An RCT involving parents and children in a 
weekly 2-h fun physical activity over a 2-month period, has found 
significant improvement in children's waist circumference, BMI, 
body composition, physical activity level, sedentary activities, car- 
diovascular fitness, and self-esteem in comparison to a control 
waiting-list group both at post-intervention and at a 12-month 
follow-up (129). Similarly, engaging siblings (130), peers (131), 
and the entire family (132) in physical activity, combined with 
parental support and modeling, may have a significant benefi- 
cial effect on the physical activity of overweight children, and on 
their BMI. 

By contrast, an RCT showed no change in BMI following a 
physical activity intervention in Scottish pre-school children at 6- 
and 12-month follow-up despite increasing the children's physi- 
cal activity levels (133). Methodological considerations, including 
the amount and quality of the physical activity introduced and/or 
the training methods and outcome measures used, may account 
for these inconsistencies (134). Specifically, not only weight loss 
but also maintenance of weight should be considered a positive 
outcome. 

SCHOOL-BASED PREVENTION PROGRAMS 

Peer influence and the entire school environment are major con- 
tributing factors to the development of food, physical activity, 
and health-related preoccupations and behaviors among the stu- 
dents. Indeed, numerous school-based interventions have been 
planned to intervene in the influence of these factors on childhood 
overweight/obesity. Still, the efficacy of these programs remains 
inconsistent. 

Several interventions, mostly (135-138) but not all (139, 140), 
assessed by controlled designs have aimed to improve the food 
environment at school. These include nutrition and education 
(137), the delivery of frequent and systemized positive messages 
about eating healthful food and modeling fruit and vegetable con- 
sumption (135, 138), changing the types of foods sold and served 
at school according to accepted guidelines (136-141), reducing the 
amount of consumption of carbonated drinks (139), promoting 



healthy physical activity at school (127, 136, 138, 141) and healthy 
social marketing (137), and parent outreach (137, 138). These 
changes have yielded a positive impact not only on children's 
knowledge and attitudes toward exercise and healthy eating but 
also on their eating behaviors, weight status, overall lifestyle, and 
mental health. An additional approach, "edutainment" - combin- 
ing the active participation of youngsters and popular celebrities 
in a musical (active entertainment) with a lifestyle change work- 
shop (education) initiated in Israel, has shown an improvement 
in the participants' physical activity, eating patterns, and attitudes 
toward dieting (142). 

Conversely, other studies have shown that school-based over- 
weight/obesity prevention programs have not altered school nutri- 
tion and physical activity (25, 134, 143-145), specifically if applied 
in rural areas with lower SES ( 145). A comprehensive review article 
associates these negative findings, at least in part, with the lack of 
assessment of eating disorders and other psychiatric disorders in 
most of these studies, and with inadequacy of the measurements 
used to assess change in overall well-being, functioning, and other 
relevant psychological variables (146). 

Cole et al. (104) reviewed school-based interventions found 
to be effective in reducing BMI in overweight children between 
the ages of 4 and 14 to better understand the factors associ- 
ated with these positive findings. They concluded that effective 
school-based interventions should use a combination of multi- 
ple treatment modalities incorporating elements based on social 
cognitive and motivational factors. These include focusing on 
readiness for change, self-evaluation and self-monitoring, peer 
support, observational learning, appropriate social setting (the 
class), and accepted modeling figures (teachers, school nurses, and 
other familiar facilitators). 

Many states in the US have implemented regular screening of 
overweight/obesity, by measuring weight and height in schools. 
The rationale underlying this strategy is that sharing weight sta- 
tus information could increase parental awareness of the child's 
weight, and motivate them to take appropriate actions to address 
potential weight problem (147). The efficacy of such programs is 
still a matter of debate. Moreover, the implementation of such pro- 
grams raises serious concern over their potential hazards. Eating 
disorders experts are particularly concerned about the potential of 
such screenings to induce disordered eating- and weight-related 
preoccupations and behaviors in vulnerable individuals. Another 
focus of concern relates to their possible unfavorable influence 
on the well-being of the overweight/obese child at school. Thus, 
whereas the majority of middle school students do not report dis- 
comfort with school-based weight screening, more than a third 
of overweight students are uncomfortable with it (147). Similarly, 
parents of overweight/obese children may be less likely to be sup- 
portive (148) of school-based screenings compared to parents of 
children of a healthy weight (149), who are also not always in favor 
of them (150). 

While most school-based interventions target food and physical 
activity environment, they often fail to address weight-related teas- 
ing and stigma, which has shown to be associated with increased 
overweight and overall psychological distress (9, 151, 152). This 
is even of more concern because although providing external 
explanation for overweight/ obesity at school can change children's 
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cognitions about obesity, it is less likely to improve their overall 
negative attitudes (9). 

OTHER INTERVENTIONS 

A recent RCT (153) assessed the efficacy of adding a newly devel- 
oped computerized device, the Mandometer, to a standardized 
life style modification program vs. the use of this program alone 
in 106 newly referred young obese people aged 9-17. The aim 
of this device is to provide real-time feedback during meal time 
to slow down the speed of eating, hence inducing greater sati- 
ety responsiveness, and to reduce total food intake. Participants 
using this device have shown significantly lower meal size at 
the end of treatment, leading in turn to significantly lower BMI 
standard deviation scores (SDS) and lower mean body fat in 
comparison to the control condition. The post-treatment reduc- 
tion in portion size has not been associated with a significant 
change in perceived satiety at the end of meal compared with 
the satiety levels at study entry, indicating that the participants 
have felt as full while consuming less food. The reduction in 
BMI SDS has been maintained 6 months after the end of treat- 
ment. The authors further suggest that although it is unlikely 
that a specific eating pattern is typical for all obese individuals, 
this method may be specifically tailored for young people eating 
large portions very fast. The weakening of the effect of reduced 
portion size during treatment suggests that intermittent short 
periods of retraining may be necessary to maintain maximum 
benefit. 

INTERVENTION AT THE PUBLIC POLICY LEVEL 

The interventions reviewed above suggest that programs aim- 
ing to prevent, or at least reduce, the ongoing rise in childhood 
overweight/obesity should be multi-faceted and focus on both 
the family and the social environment of the overweight/obese 
child (34). Still, interventions at the local level are likely not suf- 
ficient, calling for the implementation of large-scale interventions 
on public policy level (64, 71, 154). Such interventions should be 
multimodal, focusing on several factors: the influence of the media 
on the child and the family, the overall reduction in physical activ- 
ity and increase in sedentary activities in current Western societies, 
the availability of unhealthy snacks and soft drinks in school and at 
home, the change in portion sizes in restaurants, and the increase 
in marketing of food products with a high-fat content. 

Along these lines, Schwartz and Brownell (155) suggest that 
public policy prevention programs should relate to pediatric over- 
weight/obesity as a consequence of a "toxic environment" rather 
than as the result of the population failing to take enough "personal 
responsibility." Thus, in order to make progress in reducing the 
incidence of childhood overweight/obesity, policy makers should 
change the view of overweight/obesity from the medical model 
(which focuses on the individual) to a public health model (which 
focuses on the population at large). Furthermore, these programs 
should be aimed for young children, because in this age interven- 
tions are most likely to successfully modify risk factors for later 
overweight/obesity, including the food environment at home and 
at school, decreased physical activity and greater sedentary activ- 
ity, peer teasing, and the influence of food advertisements and 
marketing (156, 157). 



Based on prospective longitudinal exploratory research, the 
American Academy of Pediatrics suggests the following recom- 
mendations for action on a policy level: regulation of food adver- 
tisements targeted at children; expanding public education to 
promote healthy eating and exercise; introducing healthy food 
at school meals; incorporating messages about healthy lifestyles 
into television programing scripts; reducing exposure of children 
to the media, while at the same time promoting media liter- 
acy; implementing multiple treatment modalities in school-based 
interventions addressing childhood overweight; and encouraging 
pediatricians and other health professionals to assess media expo- 
sure when treating children and families (58). It is further recom- 
mended that children should participate in a minimum of 30-90 
(mean 60) min of physical activity daily and spend no more than 
2 h a day using electronic media for entertainment (25, 59, 158). 

Another area requiring regulation at the public policy level is 
related to food marketing aimed at children, as it has been shown to 
impact unhealthy food choices (71, 159). Specifically, research sug- 
gests that restrictions at the public policy level may be particularly 
effective for this purpose (160). Currently, more than 50 countries 
around the globe have implemented laws that regulate television 
food advertising aimed at children (159). In addition, marketing- 
related regulatory codes have been advanced in recent years by the 
IOTF (10) and the United Nations System Standing Committee 
on Nutrition (161). It is recommended that actions to reduce food 
marketing to children be mandatory, guarantee commercial-free 
childhood settings, and include all forms of media (71, 159). These 
actions should further be evaluated, monitored, and enforced on 
a routine basis (71). Future research should focus on the impact 
of these regulations on food and activity choices among children 
and families. 

An additional area requiring interventions on a public policy 
level is the providing of resources, guidelines, and psychoedu- 
cational training about childhood overweight/obesity to health 
care providers. This is because primary healthcare providers may 
often lack adequate knowledge, and/or harbor prejudicial atti- 
tudes toward pediatric overweight/ obesity (162-166). For exam- 
ple, general practitioners and practice nurses may feel that over- 
weight/obesity in children is a familial or social but not a medical 
problem (167). Additionally, trained personnel often feel lack of 
comfort, practice, and confidence when faced with issues related 
to childhood overweight/obesity (163). As a result, primary health 
care providers may refrain from addressing vital obesity-related 
issues, particularly the child's activity level and television-viewing 
habits (168). Further, in some cases, even the child's BMI is not 
routinely measured (162, 169). In other studies, over 35% of pri- 
mary care providers have never discussed fast food, television, 
or candy use with parents of overweight/ obese children, and 55% 
have never discussed exercise (164). Finally, health care profession- 
als are less likely to accurately assess history and risk factors related 
to overweight/obesity in pre-school age children in comparison to 
adolescents (168). 

Still, in other studies, primary care providers have been found 
to have adequate knowledge about factors influencing the risk 
of overweight and obesity in children, but have nevertheless often 
felt that many barriers may preclude adequate interventions (170). 
Thus, in the opinion of many health care providers, providing diet 
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and exercise advice may not have adequate impact on a child's 
weight (167) because of the low compliance of parents and chil- 
dren (163, 170). Still, the low rates of success in the attempts of 
health care providers to intervene with overweight/obesity, may 
actually be related to the limited training and knowledge of pro- 
fessionals regarding the way in which to communicate with parents 
and children about these issues (167, 171). Other likely barriers for 
adequate interventions include culturally related issues and time 
constraints (167). 

It is thus of immediate relevance to initiate programs designed 
to improve the knowledge, attitudes, sense of self-efficacy, and 
commitment of primary caretakers treating overweight/obese 
children (162-164, 172). Research indicates that providing ade- 
quate training to health care practitioners does enhance their 
knowledge and communication skills (173) and increases their 
sense of self-efficacy (166). Supporting these findings, it has been 
shown that overweight/ obese children whose parents and primary 
caretakers received training in motivational interviewing tech- 
niques had a greater reduction in their BMI in comparison to 
control participants (155). 

Interestingly, school and kindergarten staff may possess more 
positive attitudes toward childhood obesity than primary health 
care providers. For example, in one study, kindergarten teach- 
ers were both aware of and concerned about overweight/obesity 
among children, felt that encouraging healthy eating and active 
play were part of their core responsibilities, and worked closely 
with parents. They further identified a range of helpful edu- 
cational resources and professional development opportunities 
to deter parents from sending unhealthy foods to school with 
their child, and to assist them in deciding whether (and how) 
to discuss their concerns about a child's weight with the parents 
(174). 

CONCLUSIONS. LIMITATIONS. RECOMMENDATIONS, AND 
FUTURE DIRECTIONS 

A dramatic rise in childhood overweight/obesity has been shown 
in recent decades to occur in both industrialized and non- 
industrialized countries. This increase has been most pronounced 
in nations that are in transition from more traditional to more 
industrialized lifestyles (175). 

Genetic as well as psychological, environmental, and socio- 
cultural factors are thought to account for this rise. This paper 
has set its aim to review the role that gender, SES, cultural and 
familial background, social isolation, media exposure, changes in 
food preferences, and reduction in physical activity may play in 
the recent increase in the rates of childhood overweight/obesity. 
For this aim, we conducted an extensive comprehensive literature 
search about the psychosocial factors likely influencing the devel- 
opment and maintenance of overweight and obesity in children 
and adolescents and about potential primary prevention programs 
and secondary interventions. 

Several limitations of this review should be addressed. First, 
we included in our review not only findings of RCTs or con- 
trolled designs but also of open studies. This was done in an 
attempt to provide a more clinically oriented review to broaden 
the knowledge and understanding of professionals in an area that 
may suffer from lack of adequate knowledge and prejudicial atti- 
tudes, and to create a place for discussion, rather than providing 



only evidence-based recommendations and tools. Second, similar 
to many other studies in this field, we were not always able to dis- 
tinguish between findings and recommendations related to over- 
weight vs. obesity. The specific time frame of this review, from 1 99 1 
onward, is in keeping with our previous review on psychological 
perspectives of childhood overweight and obesity (176). 

To conclude, it is critically important to consider psychosocial 
factors in the prevention and/or reduction of childhood over- 
weight/obesity. Findings from prevention studies emphasize two 
important points. First, prevention programs should be multi- 
disciplinary; combining the knowledge of experts from different 
professions, taking into consideration the important role of the 
family environment (122) and relevant influential social organiza- 
tions, with a particular emphasis on the child's school environment 
(103). Second, effective change is unlikely without large-scale 
programs carried out on a public policy level (154). 

Furthermore, in line with the findings emphasized in this 
review, prevention programs should take into consideration the 
developmental stage of the child and his/her capacity for change, 
his/her personality structure and psychopathology, the SES, and 
the functioning of the family system, as well as issues related to 
ethnicity and cultural background to potentially increase their 
efficacy. Interventions should be developed and piloted in con- 
sultation with the target community, in particular in the case 
of ethnic minorities, to improve acceptability and compliance 
(43, 157, 177). It has increasingly been acknowledged that indi- 
vidual behaviors and lifestyles factors, such as food choices or 
child-feeding practices, are responsive to the socio-cultural and 
ecological contexts in which they are practiced (37). For that pur- 
pose, programs should utilize appropriate settings such as the 
child's home, post-natal clinics, day care centers, schools, commu- 
nity centers, and places of worship, to provide an opportunity for 
the involvement of family members and other significant figures 
(177). They should promote and implement changes in lifestyle, 
eating behaviors, physical activity, and media literacy. Specifi- 
cally, multidisciplinary programs combining experts of different 
professions, advocating health promotion approaches, and com- 
municating research findings to policymakers may be a promising 
population-based initiative to prevent, or at least reduce, the risk 
of childhood overweight/obesity (154, 157, 177, 178) 

Finally, further recommendations for the prevention and/or 
reduction of childhood overweight/obesity at the public policy 
level rand for future research relate to: 1. Provision of education to 
primary health care professionals about childhood and adolescent 
overweight/obesity to increase uniformity of assessment and to 
improve caretakers' knowledge, awareness, overall attitudes, and 
sense of self-efficacy in managing these problems. 2. Inclusion of 
health promotion and media literacy programs in schools' curric- 
ula. 3. Regulation of food/physical activity advertisements targeted 
at children. 4. Expanding public education and environmental 
changes to promote healthy eating and increased physical activity, 
and to reduce sedentary behaviors. Emphasis should be placed on 
physical activity also outside of school (179), and on provision 
of resources focused on increasing the availability of neighbor- 
hood outdoor space (127, 180). 5. Promotion at the public policy 
level of legal, legislative, and industry-based activities to better 
regulate the food provided to young people at school and other 
institutions. 6. Preventive interventions at the public policy level 
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should coordinate all parties involved, including the children, their 
families, schools, primary care professionals, government agencies, 
industry, and media. 7. Emphasize the role of parents on all levels 
of designing prevention programs. 

REFERENCES 

1. Ogden CL, Carroll MD, Kit BK, Flegal KM. Prevalence of obesity and trends 
in body mass index among US children and adolescents, 1999-2010. JAMA 
(2012) 307:483-90. doi:10.1001/jama.2012.40 

2. Latzer Y, Edmunds L, Fenig S, Golan M, Gur E, Hochberg Z, et al. Managing 
childhood overweight: behavior, family, pharmacology, and bariatric surgery 
interventions. Obesity (2009) 17:411-23. doi:10.1038/oby.2008.553 

3. Gundersen C, Mahatmya D, Garasky S, Lohman B. Linking psychosocial stres- 
sors and childhood obesity. Obes Rev (2011) 12:e54-63. doklO.l 1 1 l/j.1467- 
789X.2010.00813.X 

4. Speakman JR. Evolutionary perspectives on the obesity epidemic: adaptive, 
maladaptive, and neutral viewpoints. Annu Rev Nutr (2013) 33:289-317. 
doi: 10.11 46/annurev- nutr- 07 1 8 1 1 - 1 507 1 1 

5. Renman C, Engstrom I, Silfverdal SA, Aman J. Mental health and psychosocial 
characteristics in adolescent obesity: a population-based case-control study. 
ActaPaediatr (1999) 88:998-1003. 

6. Strauss RS. Childhood obesity and self-esteem. Pediatrics (2000) 105:el5. 
doi:10.1542/peds.l05.1.el5 

7. Flegal KM, Ogden CL. Childhood obesity: are we all speaking the same lan- 
guage? Adv Nutr (2011) 2: 159S-66S. doi: 10.3945/an. 1 1 1 .000307 

8. Ogden CL, Carroll MD, Curtin LR, McDowell MA, Tabak CJ, Flegal KM. Preva- 
lence of overweight and obesity in the United States, 1999-2004. JAMA (2006) 
295:1549-55. doi:10.1001/jama.295. 13. 1549 

9. Puhl RM, Latner JD. Stigma, obesity, and the health of the nation's children. 
Psychol Bull (2007) 133:557-80. doi:10.1037/0033-2909.133.4.557 

10. Lobstein T, Rigby N, Leach R. International Obesity Task Force: EU Platform 
Briefing Paper. Brussels: International Association for the Study of Obesity 
(2005). Available from: http://ec.europa.eu/health/ph_determinants/life_style/ 
nutrition/documents/iotf_en.pdf 

1 1 . Bellizzi MC, Dietz WH. Workshop on childhood obesity: summary of the dis- 
cussion. AmJClinNutr (1999) 70:173s-5s. 

12. Cole TJ, Bellizzi MC, Flegal KM, Dietz WH. Establishing a standard definition 
for child overweight and obesity worldwide: international survey. BMJ (2000) 
320:1240-3. doi:10.1136/bmj. 320.7244.1240 

13. Sweeting H, West P, Young R. Obesity among Scottish 15 year olds 1987-2006: 
prevalence and associations with socio-economic status, well-being and worries 
about weight. BMC Public Health (2008) 8:1-7. doi:10.1186/1471-2458-8-404 

14. Duncan S, Duncan E, Fernandes R, Buonani C, Bastos K, Segatto A, et al. Mod- 
ifiable risk factors for overweight and obesity in children and adolescents from 
Sao Paulo, Brazil. BMC Public Health (2011) 11:585. doi:10.1186/1471-2458- 
11-585 

15. Gray WN, Janicke DM, Ingerski LM, Silverstein JH. The impact of peer vic- 
timization, parent distress and child depression on barrier formation and 
physical activity in overweight youth. / Dev Behav Pediatr (2008) 29:26-33. 
doi: 10. 1097/DBP.0b0 1 3e3 1 8 1 5dda74 

16. McCullough N, Muldoon O, Dempster M. Self-perception in overweight 
and obese children: a cross- sectional study. Child Care Health Dev (2009) 
35:357-64. doi:10.1 1 1 l/j.l365-2214.2008.00924.x 

17. O'Dea JA, Wilson R. Socio-cognitive and nutritional factors associated with 
body mass index in children and adolescents: possibilities for childhood obesity 
prevention. Health Educ Res (2006) 21:796-805. doi:10.1093/her/cyll25 

18. Salanave B, Peneau S, Rolland-Cachera MF, Hercberg S, Castetbon K. Stabiliza- 
tion of overweight prevalence in French children between 2000 and 2007. Int J 
PediatrObes (2009) 4:66-72. doi:10. 1080/17477160902811207 

19. Crawford PB, Story M, Wang MC, Ritchie LD, Sabry ZI. Ethnic issues in the 
epidemiology of childhood obesity. Pediatr Clin North Am (2001) 48:855-78. 
doi:10.1016/S0031-3955(05)70345-X 

20. Moreno LA, Tomas C, Gonzalez- Gross M, Bueno G, Perez-Gonzalez JM, Bueno 
M. Micro -environmental and socio-demographic determinants of childhood 
obesity. Int J Obes (2004) 28(Suppl 3):Sl6-20. doi:10.1038/sj.ijo.0802798 

21. Novaes JF, Franceschini Sdo C, Priore SE. Mother's overweight, parents' 
constant limitation on the foods and frequent snack as risk factors for obesity 
among children in Brazil. Arch Latinoam Nutr (2008) 58:256-64. 



22. Ogden CL, Flegal KM, Carroll MD, Johnson CL. Prevalence and trends in 
overweight among US children and adolescents, 1999-2000. JAMA (2002) 
288:1728-32. doi:10.1001/jama.288.14.1728 

23. Strauss RS, Knight J. Influence of the home environment on the development 
of obesity in children. Pediatrics (1999) 103:e85. 

24. Casey PH, Simpson PM, Gossett JM, Bogle ML, Champagne CM, Connell 
C, et al. The association of child and household food insecurity with child- 
hood overweight status. Pediatrics (2006) 118:el406-13. doi:10.1542/peds. 
2006-0097 

25. Spinks AB, Macpherson AK, Bain C, McClure RJ. Compliance with the 
Australian national physical activity guidelines for children: relationship to 
overweight status. JSciMed Sport (2007) 10:156-63. doi:10.1016/j.jsams.2006. 
06.008 

26. Kelly LA, Reilly JJ, Fisher A, Montgomery C, Williamson A, McColl JH, et al. 
Effect of socioeconomic status on objectively measured physical activity. Arch 
Dis Child (2006) 91:35-8. doi:10.1136/adc.2005.080275 

27. Hawkins SS, Cole TJ, Law C. Maternal employment and early childhood over- 
weight: findings from the UK Millennium Cohort Study. Int J Obes (2008) 
32:30-8. doi:10.1038/sj.ijo.0803682 

28. Jiang J, Rosenqvist U, Wang H, Greiner T, Ma Y, Toschke AM. Risk factors for 
overweight in 2- to 6-year-old children in Beijing, China. Int J Pediatr Obes 

(2006) 1:103-8. doi:10.1080/17477160600699391 

29. Jingxiong J, Rosenqvist U, Huishan W, Koletzko B, Guangli L, Jing H, et al. 
Relationship of parental characteristics and feeding practices to overweight 
in infants and young children in Beijing, China. Public Health Nutr (2009) 
12:973-8. doi:10.1017/S1368980008003509 

30. Speiser PW, Rudolf MC, Anhalt H, Camacho-Hubner C, Chiarelli F, Eli- 
akim A, et al. Childhood obesity. / Clin Endocrinol Metab (2005) 90:1871-87. 
doi:10.1210/jc.2004-1389 

31. Bisset S, Gauvin L, Potvin L, Paradis G. Association of body mass index and 
dietary restraint with changes in eating behavior throughout late childhood 
and early adolescence: a 5-year study. Public Health Nutr (2007) 10:780-9. 
doi:10.1017/S1368980007249626 

32. Colapinto CK, Fitzgerald A, Taper LJ, Veugelers PJ. Children's preference for 
large portions: prevalence, determinants, and consequences. / Am Diet Assoc 

(2007) 107:1183-90. doi:10.1016/j.jada.2007.04.012 

33. Campbell KJ, Crawford DA, Ball K. Family food environment and dietary 
behaviors likely to promote fatness in 5-6 year-old children. Int J Obes (2006) 
30:1272-80. doi:10.1038/sj.ijo.0803266 

34. Olstad DL, McCargar L. Prevention of overweight and obesity in chil- 
dren under the age of 6 years. Appl Physiol Nutr Metab (2009) 34:551-70. 
doi:10.1139/H09-016 

35. Forman J, Halford JC, Summe H, MacDougall M, Keller KL. Food brand- 
ing influences ad libitum intake differently in children depending on weight 
status. Results of a pilot study. Appetite (2009) 53:76-83. doi:10.1016/j.appet. 
2009.05.015 

36. Israel AC, Ivanova MY. Global and dimensional self-esteem in preadolescent 
and early adolescent children who are overweight: age and gender differences. 
Int J Eat Disord (2002) 31:424-9. doi:10.1002/eat.l0048 

37. Kumanyika SK. Environmental influences on childhood obesity: ethnic and 
cultural influences in context. Physiol Behav (2008) 94:61-70. doi:10.1016/j. 
physbeh.2007.11.019 

38. Chamberlin LA, Sherman SN, Jain A, Powers SW, Whitaker RC. The chal- 
lenge of preventing and treating obesity in low-income, preschool children: 
perceptions of WIC health care professionals. Arch Pediatr Adolesc Med (2002) 
156:662-8. doi:10.1001/archpedi.l56. 7.662 

39. Olson CM, Bove CF, Miller EO. Growing up poor: long-term implications for 
eating patterns and body weight. Appetite (2007) 49:198-207. doi:10.1016/j. 
appet.2007.01.012 

40. McGinnis JM, Gootman JA, Kraak VI, editors. Food Marketing to Children 
and Youth: Threat or Opportunity? Washington, DC: National Academies Press 
(2006). 

41. Adair LS. Child and adolescent obesity: epidemiology and developmental 
perspectives. PhysiolBehav (2008) 94:8-16. doi:10.1016/j.physbeh.2007.11.016 

42. Robinson WR, Gordon-Larsen P, Kaufman JS, Suchindran CM, Stevens J. 
The female-male disparity in obesity prevalence among black American 
young adults: contributions of socio-demographic characteristics of the 
childhood family. Am J Clin Nutr (2009) 89:1204-12. doi:10.3945/ajcn.2007. 
25751 



www.frontiersin.org 



July 2014 | Volume 2 | Article 104 | 9 



Stein et al. 



Psychosocial perspectives on childhood obesity 



43. Kestila L, Rahkonen O, Martelin T, Lahti-Koski M, Koskinen S. Do childhood 
social circumstances affect overweight and obesity in early adulthood? Scand J 
PublicHealth (2009) 37:206-19. doi:10.1177/1403494808100827 

44. Lissau I, Sorensen TI. Parental neglect during childhood and increased risk 
of obesity in young adulthood. Lancet (1994) 343:324-7. doi:10.1016/S0140- 
6736(94)91163-0 

45. Greenfield EA, Marks NF. Violence from parents in childhood and obesity in 
adulthood: using food in response to stress as a mediator of risk. Soc Sci Med 
(2009) 68:791-8. doi:10.1016/j.socscimed.2008. 12.004 

46. Fuemmeler BF, Dedert E, McClernon FJ, Beckham JC. Adverse childhood 
events are associated with obesity and disordered eating: results from a U.S. 
population-based survey of young adults. / Trauma Stress (2009) 22:329-33. 
doi:10.1002/jts.20421 

47. Gilbert R, Widom CS, Browne K, Fergusson D, Webb E, Janson S. Burden and 
consequences of child maltreatment in high-income countries. Lancet (2009) 
373:68-81. doi:10.1016/S0140-6736(08)61706-7 

48. Irish L, Kobayashi I, Delahanty DL. Long-term physical health consequences 
of childhood sexual abuse: a meta-analytic review. / Pediatr Psychol (2010) 
35:450-61 . doi: 1 0. 1093/jpepsy/jsp 118 

49. Noll JG, Zeller MH, Trickett PK, Putnam FW. Obesity risk for female victims 
of childhood sexual abuse: a prospective study. Pediatrics (2007) 120:e61-7. 
doi:10.1542/peds.2006-3058 

50. D'Argenio A, Mazzi C, Pecchioli L, Di Lorenzo G, Siracusano A, Troisi A. Early 
trauma and adult obesity: is psychological dysfunction the mediating mecha- 
nism? Physiol Behav (2009) 98:543-6. doi:10.1016/j.physbeh.2009.08.010 

51. Davis M, Young L, Davis SP, Moll G. Parental depression, family functioning 
and obesity among African American children. / Cult Divers (2008) 16:61-5. 

52. Koch FS, Sepa A, Ludvigsson J. Psychological stress and obesity. J Pediatr (2008) 
153:839-44. doi:10.1016/j.jpeds.2008.06.016 

53. Moens E, Braet C, Bosmans G, Rosseel Y. Unfavorable family characteristics 
and their associations with childhood obesity: a cross-sectional study. Eur Eat 
DisordRev (2009) 17:315-23. doi:10.1002/erv.940 

54. Gunstad J, Paul RH, Spitznagel MB, Cohen RA, Williams LM, Kohn M, et al. 
Exposure to early life trauma is associated with adult obesity. Psychiatry Res 
(2006) 142:31-7. doi:10.1016/j.psychres.2005. 11.007 

55. Leatherdale ST, Wong SL. Modifiable characteristics associated with seden- 
tary behaviors among youth. Int J Pediatr Obes (2008) 3:93-101. doi:10.1080/ 
17477160701830879 

56. Manios Y, Kourlaba G, Kondaki K, Grammatikaki E, Anastasiadou A, Roma- 
Giannikou E. Obesity and television watching in preschoolers in Greece: the 
GENESIS Study. Obesity (2009) 17:2047-53. doi:10.1038/oby.2009.50 

57. van Zutphen M, Bell AC, Kremer PJ, Swinburn BA. Association between the 
family environment and television viewing in Australian children. / Paediatr 
Child Health (2007) 43:458-63. doi:10.1111/j.l440-1754.2007.01111.x 

58. Strasburger VC. Children, adolescents, obesity, and the media. Pediatrics (2011) 
128:201-8. doi:10.1542/peds.201 1- 1066 

59. Davison KK, Francis LA, Birch LL. Links between parents 1 and girls' television 
viewing behaviors: a longitudinal examination. / Pediatr (2005) 147:436-42. 
doi:10.1016/j.jpeds.2005.05.002 

60. Maffeis C, Grezzani A, Perrone L, Del Giudice EM, Saggese G, Tato L. 
Could the savory taste of snacks be a further risk factor for overweight in 
children? / Pediatr Gastroenterol Nutr (2008) 46:429-37. doi:10.1097/MPG. 
0b013e318163b850 

6 1 . Thompson JK, Stice E. Thin-ideal internalization: mounting evidence for a new 
risk factor for body-image disturbance and eating pathology. Curr Dir Psychol 
Sci (2001) 10:181-3. doi:10.1111/1467-8721.00144 

62. Dietz WH Jr, Gortmaker SL. Do we fatten our children at the television set? 
Obesity and television viewing in children and adolescents. Pediatrics (1985) 
75:807-12. 

63. Kelly B, Cretikos M, Rogers K, King L. The commercial food landscape: out- 
door food advertising around primary schools in Australia. Aust N Z] Public 
Health (2008) 32:522-8. doi:10.1111/j.l753-6405.2008.00303.x 

64. Harris JL, Pomeranz JL, Lobstein T, Brownell KD. A crisis in the marketplace: 
how food marketing contributes to childhood obesity and what can be done. 
Anna Rev Public Health (2009) 30:211-25. doi:10.1146/annurev.publhealth. 
031308.100304 

65. Alvy LM, Calvert SL. Food marketing on popular children's web sites: a content 
analysis. J Am Diet Assoc (2008) 108:710-3. doi:10.1016/j.jada.2008.01.006 



66. Powell LM, Szczypka G, Chaloupka FJ. Exposure to food advertising on tele- 
vision among US children. Arch Pediatr Adolesc Med (2007) 161:553-60. 
doi:10.1001/archpedi.l61.6.553 

67. Page RM, Brewster A. Emotional and rational product appeals in televised 
food advertisements for children: analysis of commercials shown on US 
broadcast networks. / Child Health Care (2007) 11:323-40. doi:10.1177/ 
1367493507082758 

68. Dalmeny K. Food marketing: the role of advertising in child health. Consum 
Policy Rev (2003) 13:2-7. 

69. Halford JC, Boyland EJ, Hughes GM, Stacey L, McKean S, Dovey TM. 
Beyond-brand effect of television food advertisements on food choice in chil- 
dren: the effects of weight status. Public Health Nutr (2008) 11:897-904. 
doi:10.1017/S1368980007001231 

70. Kelly B, Hughes C, Chapman K, Louie JC, Dixon H, Crawford J, et al. Consumer 
testing of the acceptability and effectiveness of front-of-pack food labelling sys- 
tems for the Australian grocery market. Health Promot Int (2009) 24:120-9. 
doi:10.1093/heapro/dap012 

71. Swinburn B, Sacks G, Lobstein T, Rigby N, Baur LA, Brownell KD, etal. 
The 'Sydney Principles' for reducing the commercial promotion of foods 
and beverages to children. PublicHealth Nutr (2008) 11:881-6. doi:10.1017/ 
S136898000800284X 

72. Kopelman CA, Roberts LM, Adab P. Advertising of food to children: is brand 
logo recognition related to their food knowledge, eating behaviours and food 
preferences? ] Public Health (2007) 29:358-67. doi:10.1093/pubmed/fdm067 

73. Oliveira A, Oliveira A, Almeida M, Oliveira N, Adan L. Influence of the fam- 
ily nucleus on obesity in children from northeastern Brazil: a cross-sectional 
study. BMC Public Health (2007) 7:1-5. doi:10.1186/1471-2458-7-235 

74. Clark HR, Goyder E, Bissell P, Blank L, Walters SJ, Peters J. A pilot survey 
of socio-economic differences in child-feeding behaviors among parents of 
primary-school children. PublicHealth Nutr (2008) 11:1030-6. doi:10.1017/ 
S1368980007001401 

75. Faith MS, Scanlon KS, Birch LL, Francis LA, Sherry B. Parent-child feeding 
strategies and their relationships to child eating and weight status. Obes Res 
(2004) 12:1711-22. doi:10.1038/oby.2004.212 

76. Hughes SO, O'Connor TM, Power TG. Parenting and children's eating pat- 
terns: examining control in a broader context. Int J Child Adolesc Health (2008) 
1:323-30. 

77. Anzman SL, Birch LL. Low inhibitory control and restrictive feeding practices 
predict weight outcomes. J Pediatr (2009) 155:651-6. doi:10.1016/j.jpeds.2009. 
04.052 

78. Hughes SO, Power TG, Orlet Fisher J, Mueller S, Nicklas TA. Revisiting a 
neglected construct: parenting styles in a child-feeding context. Appetite (2005) 
44:83-92. doi:10.1016/j.appet.2004.08.007 

79. Francis LA, Birch LL. Maternal weight status modulates the effects of restric- 
tion on daughters' eating and weight. Int J Obes (2005) 29:942-9. doi:10.1038/ 
sj.ijo.0802935 

80. Tanofsky-Kraff M, Yanovski SZ, Schvey NA, Olsen CH, Gustafson J, Yanovski 
JA. A prospective study of loss of control eating for body weight gain in 
children at high risk for adult obesity. Int J Eat Disord (2009) 42:26-30. 
doi:10.1002/eat.20580 

81. Jaramillo S, Tsuei E, Owens B, Hughes S, Nicklas T, Shewchuk R, et al. Feeding 
styles and overweight status in preschool. Ann Behav Med (2007) 33:S083. 

82. Silveira D, Taddei JA, Escrivao MA, Oliveira FL, Ancona-Lopez F. Risk factors 
for overweight among Brazilian adolescents of low-income families: a case- 
control study. Public Health Nutr (2006) 9:421-8. doi:10.1079/PHN2005875 

83. Faith MS, Kerns J. Infant and child feeding practices and childhood overweight: 
the role of restriction. Matern ChildNutr (2005) 1:164-8. doi:10.1111/j.l740- 
8709.2005.00024.x 

84. Kroller K, Warschburger P. Associations between maternal feeding style and 
food intake of children with a higher risk for overweight. Appetite (2008) 
51:166-72. doi:10.1016/j.appet.2008.01.012 

85. Moore SN, Tapper K, Murphy S. Feeding strategies used by mothers of 3-5- 
year-old children. Appetite (2007) 49:704-7. doi:10.1016/j.appet.2007.07.009 

86. Hirschler V, Gonzalez C, Talgham S, Jadzinsky M. Do mothers of overweight 
Argentinean preschool children perceive them as such? Pediatr Diabetes (2006) 
7:201-4. doi:10.1111/j.l399-5448.2006.00183.x 

87. Hearn MD, Baranowski T, Baranowski J, Doyle C, Smith M, Lin LS, et al. Envi- 
ronmental influences on dietary behavior among children: availability and 



Frontiers in Public Health | Child Health and Human Development 



July 2014 | Volume 2 | Article 104 | 10 



Stein et al. 



Psychosocial perspectives on childhood obesity 



accessibility of fruits and vegetables enable consumption. J Health Educ (1998) 
29:26-32. doi:10.1080/10556699.1998.10603294 

88. Rhee KE, Lumeng JC, Appugliese DP, Kaciroti N, Bradley RH. Parenting 
styles and overweight status in first grade. Pediatrics (2006) 117:2047-54. 
doi: 10.1 542/peds.2005-2259 

89. Sleddens EF, Gerards SM, Thijs C, de Vries NK, Kremers SP. General parenting, 
childhood overweight and obesity-inducing behaviors: a review. Int J Pediatr 
Obes (2011) 6:el2-27. doi:10.3109/17477166.2011.566339 

90. Hupkens CL, Knibbe RA, Van Otterloo AH, Drop MJ. Class differences in the 
food rules mothers impose on their children: a cross-national study. Soc Sci 
Med (1998) 47:1331-9. doi:10.1016/S0277-9536(98)00211-l 

91. Saxton J, Carnell S, van Jaarsveld CH, Wardle J. Maternal education is associ- 
ated with feeding style. J Am Diet Assoc (2009) 109:894-8. doi:10.1016/j.jada. 
2009.02.010 

92. Gupta NK, Mueller WH, Chan W, Meininger JC. Is obesity associated with poor 
sleep quality in adolescents? Am J Hum Biol (2002) 14:762-8. doi:10.1002/ajhb. 
10093 

93. Hasler G, Buysse DJ, Klaghofer R, Gamma A, Ajdacic V, Eich D, et al. The asso- 
ciation between short sleep duration and obesity in young adults: a 13-year 
prospective study. Sleep (2004) 27:661-6. 

94. Hiestand DM, Britz P, Goldman M, Phillips B. Prevalence of symptoms and 
risk of sleep apnea in the US population. Results from the national sleep foun- 
dation sleep in America 2005 poll. Chest (2006) 130:780-6. doi:10.1378/chest. 
130.3.780 

95. Taheri S, Lin L, Austin D, Young T, Mignot E. Short sleep duration is associated 
with reduced leptin, elevated ghrelin, and increased body mass index. PLoS 
Med (2004) l:e62. doi:10.1371/journal.pmed.0010062 

96. Tauman R. Obesity and sleep in adolescents. In: Latzer Y, Tzischinsky O, editors. 
The Dance of Sleeping and Eating Among Adolescents: Normal and Pathological 
Perspectives. New York: Nova Science (2012). p. 131 — 48. 

97. Wolfson AR, Carskadon MA. Sleep schedules and daytime functioning 
in adolescents. Child Dev (1998) 69:875-87. doi: 10.1 1 1 1/j. 1467-8624.1998. 
tb06149.x 

98. Carskadon MA, Wolfson AR, Acebo C, Tzischinsky O, Seifer R. Adolescent sleep 
patterns, circadian timing, and sleepiness at a transition to early school days. 
Sleep (1998) 21:871-81. 

99. Lufi D, Tzischinsky O, Hadar S. Delaying school starting time by one hour: some 
effects on attention levels in adolescents. / Clin Sleep Med (201 1) 7:137-43. 

100. Epstein R, Chillag N, Lavie P. Starting times of school: effects on daytime func- 
tioning fifth-grade children in Israel. Sleep (1998) 21:250-6. 

101. O'Malley EB, O'Malley MB. School start time and its impact on learning and 
behavior. In: Ivanenko A, editor. Sleep and Psychiatric Disorders in Children and 
Adolescents. New York: Informa Healthcare (2008). p. 79-94. 

102. McLaughlin Crabtree V, Witcher LA. Impact of sleep loss on adolescents: guide- 
lines for adolescents and parents. In: Latzer Y, Tzischinsky O, editors. The Dance 
of Sleeping and Eating among Adolescents: Normal and Pathological Perspectives. 
New York: Nova Science (2012). p. 237-46. 

1 03. Hill JO, Peters JC. Environmental contributions to the obesity epidemic. Science 
(1998) 280:1371-4. doi:10.1126/science.280.5368.1371 

104. Cole K, Waldrop J, D'Auria J, Garner H. An integrative research review: effective 
school-based childhood overweight interventions. / Spec Pediatr Nurs (2006) 
11:166-77. doi:10.1111/j.l744-6155.2006.00061.x 

105. Maximova K, McGrath JJ, Barnett T, OLoughlin J, Paradis G, Lambert M. 
Do you see what I see? Weight status misperception and exposure to obesity 
among children and adolescents. Int J Obes (2008) 32:1008-15. doi:10.1038/ 
ijo.2008.15 

106. Story M. School-based approaches for preventing and treating obesity. Int 
J Obes Relat Metab Disord (1999) 23(Suppl 2):S43-51. doi:10.1038/sj.ijo. 
0800859 

107. Sonneville KR, La Pelle N, Taveras EM, Gillman MW, Prosser LA. Economic 
and other barriers to adopting recommendations to prevent childhood obe- 
sity: results of a focus group study with parents. BMC Pediatr (2009) 9:81. 
doi:10.1186/1471-2431-9-81 

108. Larios SE, Ayala GX, Arredondo EM, Baquero B, Elder JP. Development 
and validation of a scale to measure Latino parenting strategies related 
to children's obesigenic behaviors. The parenting strategies for eating 
and activity scale (PEAS). Appetite (2009) 52:166-72. doi:10.1016/j.appet.2008. 
09.011 



109. Neumark-Sztainer D. Preventing obesity and eating disorders in adoles- 
cents: what can health care providers do? ] Adolesc Health (2009) 44:206-13. 
doi: 1 0. 1016/j.jadohealth.2008. 1 1 .005 

110. Murtagh J, Dixey R, Rudolf M. A qualitative investigation into the levers and 
barriers to weight loss in children: opinions of obese children. Arch Dis Child 
(2006) 91:920-3. doi:10.1136/adc.2005.085712 

111. Hackie M, Bowles CL. Maternal perception of their overweight children. Public 
HealthNurs (2007) 24:538^6. doi:10.1111/j.l525-1446.2007.00666.x 

112. Nazario Rodriguez IJ, Figueroa WI, Rosado J, Parrilla Idel C. Perception of 
parents regarding their children's weight. BolAsocMedPR (2008) 100:33-8. 

113. Booth ML, King LA, Pagnini DL, Wilkenfeld RL, Booth SL. Parents of school 
students on childhood overweight: the Weight of Opinion Study. / Paediatr 
ChildHealth (2009) 45:194-8. doi:10.1111/j.l440-1754.2008.01453.x 

114. West F, Sanders MR. The lifestyle behavior checklist: a measure of weight- 
related problem behavior in obese children. Int J Pediatr Obes (2009) 4:266-73. 
doi: 1 0.3 1 09/ 17477160902811199 

115. Nsiah-Kumi PA, Ariza AJ, Mikhail LM, Feinglass J, Binns HJ. Family his- 
tory and parents' beliefs about consequences of childhood overweight and 
their influence on children's health behaviors. Acad Pediatr (2009) 9:53-9. 
doi:10.1016/j.acap.2008.1 1.001 

116. Campbell K, Waters E, O'Meara S, Kelly S, Summerbell C. Interventions for 
preventing obesity in children. Cochrane Database SystRev (2002):Cd001871. 

117. McGarvey E, Keller A, Forrester M, Williams E, Seward D, Suttle DE. Feasibility 
and benefits of a parent-focused preschool child obesity intervention. Am J 
Public Health (2004) 94:1490-5. doi:10.2105/AJPH.94.9.1490 

118. Bautista-Castano I, Doreste J, Serra-Majem L. Effectiveness of interventions 
in the prevention of childhood obesity. Eur J Epidemiol (2004) 19:617-22. 
doi: 1 0. 1023/B:EJEP.0000036890.72029.7c 

119. Fulkerson JA, Rydell S, Kubik MY, Lytle L, Boutelle K, Story M, et al. Healthy 
Home Offerings via the Mealtime Environment (HOME): feasibility, accept- 
ability, and outcomes of a pilot study. Obesity (2010) 18(Suppl l):S69-74. 
doi:10.1038/oby.2009.434 

120. Sharma M, Wagner DI, Wilkerson J. Predicting childhood obesity prevention 
behaviors using social cognitive theory. Int Q Community Health Educ (2005) 
24: 1 9 1-203. doi: 10.2 190/CPVX- 075 A- L30Q- 2PVM 

121. Epstein LH, Valoski A, Wing RR, McCurley J. Ten-year outcomes of behav- 
ioral family-based treatment for childhood obesity. Health Psychol (1994) 
13:373-83. 

122. Golan M, Crow S. Parents are key players in the prevention and treatment of 
weight-related problems. NutrRev (2004)62:39-50. doi:10.1 11 1/j. 1753-4887. 
2004.tb00005.x 

123. Golan M, Weizman A. Familial approach to the treatment of childhood obesity: 
conceptual mode. } Nutr Educ (2001) 33:102-7. doi:10.1016/S1499-4046(06) 
60173-5 

124. Golan M, Kaufman V, Shahar DR. Childhood obesity treatment: targeting 
parents exclusively v. parents and children. Br J Nutr (2006) 95:1008-15. 
doi:10.1079/BJN20061757 

125. Golan M, Crow S. Targeting parents exclusively in the treatment of 
childhood obesity: long-term results. Obes Res (2004) 12:357-61. doi:10.1038/ 
oby.2004.45 

126. Escobar-Chaves SL, Markham CM, Addy RC, Greisinger A, Murray NG, Brehm 
B. The Fun Families Study: intervention to reduce children's TV viewing. Obe- 
sity (2010) 18(Suppl 1):S99-101. doi:10.1038/oby.2009.438 

127. Floriani V, Kennedy C. Promotion of physical activity in children. Curr Opin 
Pediatr (2008) 20:90-5. doi:10.1097/MOP.0b013e3282f3d9f9 

128. LeMura LM, Maziekas MT. Factors that alter body fat, body mass, and 
fat-free mass in pediatric obesity. Med Sci Sports Exerc (2002) 34:487-96. 
doi:10.1097/00005768-200203000-00016 

129. Sacher PM, Kolotourou M, Chadwick PM, Cole TJ, Lawson MS, Lucas A, et al. 
Randomized controlled trial of the MEND program: a family-based commu- 
nity intervention for childhood obesity. Obesity (2010) 18(Suppl l):S62-8. 
doi:10.1038/oby.2009.433 

130. Timperio A, Salmon J, Ball K, Baur LA, Telford A, Jackson M, et al. Family 
physical activity and sedentary environments and weight change in children. 
Int J Pediatr Obes (2008) 3:160-7. doi:10.1080/17477160801970385 

131. Salvy SJ, Bowker JW, Roemmich JN, Romero N, Kieffer E, Paluch R, et al. Peer 
influence on children's physical activity: an experience sampling study. J Pediatr 
Psychol (2008) 33:39^9. doi:10.1093/jpepsy/jsm039 



www.frontiersin.org 



July 2014 | Volume 2 | Article 104 | 11 



Stein et al. 



Psychosocial perspectives on childhood obesity 



132. Pugliese J, Tinsley B. Parental socialization of child and adolescent physical 
activity: a meta-analysis. / Earn Psychol (2007) 21:331-43. doi:10.1037/0893- 
3200.21.3.331 

133. Reilly JJ, Kelly L, Montgomery C, Williamson A, Fisher A, McColl JH, et al. 
Physical activity to prevent obesity in young children: cluster randomised con- 
trolled trial. BMJ (2006) 333:1041. doi:10.1136/bmj.39045.503958.FA 

134. Yancey A. Tackling childhood obesity. BMJ (2006) 333:1031-2. doi:10.1136/ 
bmj.39021.605683.BE 

135. Folta SC, Goldberg JP, Economos C, Bell R, Landers S, Hyatt R. Assessing the 
use of school public address systems to deliver nutrition messages to chil- 
dren: shape up Somerville - audio adventures. / Sch Health (2006) 76:459-64. 
doi:10.1 1 1 1/j. 1746- 1561.2006.00141.x 

136. Austin SB, Field AE, Wiecha J, Peterson KE, Gortmaker SL. The impact of 
a school-based obesity prevention trial on disordered weight-control behav- 
iors in early adolescent girls. Arch Pediatr Adolesc Med (2005) 159:225-30. 
doi:10.1001/archpedi.l59.3.225 

137. Foster GD, Sherman S, Borradaile KE, Grundy KM, VanderVeur SS, Nachmani 
J, et al. A policy-based school intervention to prevent overweight and obesity. 
Pediatrics (2008) 121:e794-802. doi:10.1542/peds.2007-1365 

138. Jan S, Bellman C, Barone J, Jessen L, Arnold M. Shape it up: a school-based edu- 
cation program to promote healthy eating and exercise developed by a health 
plan in collaboration with a college of pharmacy. JManag Care Pharm (2009) 
15:403-13. 

139. James J, Thomas P, Cavan D, Kerr D. Preventing childhood obesity by reducing 
consumption of carbonated drinks: cluster randomised controlled trial. BMJ 
(2004) 328:1237. doi:10.1136/bmj.38077.458438.EE 

140. Veugelers PJ, Fitzgerald AL. Effectiveness of school programs in prevent- 
ing childhood obesity: a multilevel comparison. Am J Public Health (2005) 
95:432-5. doi: 1 0.2 105/AJPH.2004.045898 

141. Slavin J. Why whole grains are protective: biological mechanisms. Proc Nutr 
Soc (2003) 62:129-34. doi:10.1079/PNS2002221 

142. Levin-Zamir D, Lemish D, Gofin R. Media Health Literacy (MHL): develop- 
ment and measurement of the concept among adolescents. Health Educ Res 
(2011) 26:323-35. doi:10.1093/her/cyr007 

143. Damon S, Dietrich S, Widhalm K. PRESTO - prevention study of obesity: a 
project to prevent obesity during childhood and adolescence. Acta Paediatr 
Suppl (2005) 94:47-8. doi:10.1080/08035320510035546 

144. Hawley SR, Beckman H, Bishop T. Development of an obesity prevention and 
management program for children and adolescents in a rural setting. / Com- 
munity Health Nurs (2006) 23:69-80. doi:10.1207/sl5327655jchn2302_l 

145. Nanney MS, Bohner C, Friedrichs M. Poverty-related factors associated with 
obesity prevention policies in Utah secondary schools. J Am Diet Assoc (2008) 
108:1210-5. doi:10.1016/j.jada.2008.04.019 

146. Carter FA, Bulik CM. Childhood obesity prevention programs: how do they 
affect eating pathology and other psychological measures? Psychosom Med 
(2008) 70:363-71. doi:10.1097/PSY.0b013e318164f911 

147. Kalich KA, Chomitz V, Peterson KE, McGowan R, Houser RF, Must A. Comfort 
and utility of school-based weight screening: the student perspective. BMC 
Pediatr (2008) 8:9. doi:10.1186/1471-2431-8-9 

148. Mellor JM, Rapoport RB, Maliniak D. The impact of child obesity on active 
parental consent in school-based survey research on healthy eating and physical 
activity. EvalRev (2008) 32:298-312. doi:10.1177/0193841X07312682 

149. Kubik MY, Fulkerson JA, Story M, Rieland G. Parents of elementary school 
students weigh in on height, weight, and body mass index screening at school. 
JSchHealth (2006) 76:496-501. doi:10.1111/j.l746- 1561.2006.00147.x 

150. Murnan J, Price JH, Telljohann SK, Dake JA, Boardley D. Parents' perceptions of 
curricular issues affecting children's weight in elementary schools. / Sch Health 
(2006) 76:502-1 1 . doi: 10. 1 1 1 1/j. 1 746- 1 56 1 .2006.00148.x 

151. Krukowski RA, West DS, Siddiqui NJ, Bursac Z, Phillips MM, Raczynski JM. No 
change in weight-based teasing when school-based obesity policies are imple- 
mented. Arch Pediatr Adolesc Med (2008) 162:936-42. doi:10.1001/archpedi. 
162.10.936 

152. Washington RL. Childhood obesity: issues of weight bias. Prev Chronic Dis 
(2011) 8:A94. 

153. Ford A, Bergh C, Sodersten P, Sabin M, Hollinghurst S, Hunt L, et al. Treatment 
of childhood obesity by retraining eating behavior: a randomized trial. BMJ 
(2010) 340:b5388. doi:10.1136/bmj.b5388 



154. Sallis JF, Linton LS, Kraft MK, Cutter CL, Kerr J, Weitzel J, et al. The active living 
research program: six years of grantmaking. Am ] Prev Med (2009) 36:S10-21. 
doi:10.1016/j.amepre.2008.10.007 

155. Schwartz MB, Brownell KD. Actions necessary to prevent childhood obe- 
sity: creating the climate for change. / Law Med Ethics (2007) 35:78-89. 
doi:10. 1 1 1 1/j. 1748- 720X.2007.001 14.x 

156. Wofford LG. Systematic review of childhood obesity prevention. J Pediatr Nurs 
(2008) 23:5-19. doi:10.1016/j.pedn.2007.07.006 

157. Levine MP, Smolak L. "What exactly are we waiting for?" The case for universal- 
selective eating disorders prevention programs. Int J Child Adolesc Health 
(2008) 1:295-304. 

158. Irwin JD, He M, Bouck LM, Tucker P, Pollett GL. Preschoolers' physical activity 
behaviors: parents' perspectives. Can J Public Health (2005) 96:299-303. 

159. Nestle M. Food marketing and childhood obesity - a matter of policy. N Engl J 
Med (2006) 354:2527-9. doi:10.1056/NEJMp068014 

160. Haby MM, Vos T, Carter R, Moodie M, Markwick A, Magnus A, et al. A new 
approach to assessing the health benefit from obesity interventions in children 
and adolescents: the assessing cost-effectiveness in obesity project. Int J Obes 

(2006) 30:1463-75. doi:10.1038/sj.ijo.0803469 

161. United Nations System Standing Committee on Nutrition. Issued by the Work- 
ing Groups on Nutrition Throughout the Life Cycle and Nutrition, Ethics, and 
Human Rights. Rome, Italy (26 February-5 March, 2007). 

162. Khanna R, Kavookjian J, Scott VG, Kamal KM, Miller LA, Neal WA. Using 
the theory of reasoned action to determine physicians' intention to measure 
body mass index in children and adolescents. Res Social Adm Pharm (2009) 
5: 1 70-8 1 . doi: 10. 1 0 16/j.sapharm.2008.06.006 

163. Serrano E, Gresock E, Suttle D, Keller A, McGarvey E. Fit WIC: atti- 
tudes, perceptions and practices of WIC staff toward addressing child- 
hood overweight. J Nutr Educ Behav (2006) 38:151-6. doi:10.1016/j.jneb.2005. 
11.003 

164. Spivack JG, Swietlik M, Alessandrini E, Faith MS. Primary care providers' 
knowledge, practices, and perceived barriers to the treatment and prevention 
of childhood obesity. Obesity (2010) 18:1341-7. doi:10.1038/oby.2009.410 

165. Vaidya V. Psychosocial aspects of obesity. Adv Psychosom Med (2006) 27:73-85. 
doi:10.1159/000090965 

166. Franc C, Van Gerwen M, Le Vaillant M, Rosman S, Pelletier-Fleury N. French 
pediatricians' knowledge, attitudes, beliefs towards and practices in the man- 
agement of weight problems in children. Health Policy (2009) 91:195-203. 
doi:10.1016/j.healthpol.2008.12.005 

167. Walker O, Strong M, Atchinson R, Saunders J, Abbott J. A qualitative study of 
primary care clinicians' views of treating childhood obesity. BMC Earn Pract 

(2007) 8:50. doi:10.1186/1471-2296-8-50 

168. O'Brien SH, Holubkov R, Reis EC. Identification, evaluation, and management 
of obesity in an academic primary care center. Pediatrics (2004) 114:el54-9. 
doi:10.1542/peds.H4.2.el54 

169. Dorsey KB, Wells C, Krumholz HM, Concato J. Diagnosis, evaluation, and 
treatment of childhood obesity in pediatric practice. Arch Pediatr Adolesc Med 
(2005) 159:632-8. doi:10.1001/archpedi.l59.7.632 

170. King LA, Loss JH, Wilkenfeld RL, Pagnini DL, Booth ML, Booth SL. Australian 
GPs' perceptions about child and adolescent overweight and obesity: the Weight 
of Opinion study. Br J Gen Pract (2007) 57:124-9. 

171. Mikhailovich K, Morrison P. Discussing childhood overweight and obesity 
with parents: a health communication dilemma. / Child Health Care (2007) 
11:311-22. doi:10.1 177/1367493507082757 

172. Crawford PB, Gosliner W, Strode P, Samuels SE, Burnett C, Craypo L, etal. 
Walking the talk: fit WIC wellness programs improve self-efficacy in pedi- 
atric obesity prevention counseling. Am J Public Health (2004) 94:1480-5. 
doi:10.2105/AJPH.94.9.1480 

173. Freedman MR, Alvarez KP. Early childhood feeding: assessing knowledge, atti- 
tude, and practices of multi-ethnic child-care providers. J Am Diet Assoc (2010) 
110:447-51. doi:10.1016/j.jada.2009.1 1.018 

174. Pagnini D, Wilkenfeld R, King L, Booth M, Booth S. Early childhood sector 
staff perceptions of child overweight and obesity: the Weight of Opinion Study. 
Health Promot J Austr (2007) 18:149-54. 

175. Waters E, de Silva-Sanigorski A, Hall BJ, Brown T, Campbell KJ, Gao Y, et al. 
Interventions for preventing obesity in children. Cochrane Database Syst Rev 
(2011) 12:CD001871. doi:10.1002/14651858.CD001871.pub3 



Frontiers in Public Health | Child Health and Human Development 



July 2014 | Volume 2 | Article 104 | 12 



Stein et al. 



Psychosocial perspectives on childhood obesity 



176. Latzer Y, Stein D. A review of the psychological and familial perspectives of 
childhood obesity. J Eat Disord (2013) 1:1-13. doi:10.1186/2050- 2974-1-7 

177. Maynard MJ, Baker G, Rawlins E, Anderson A, Harding S. Developing obe- 
sity prevention interventions among minority ethnic children in schools and 
places of worship: the DEAL (DiEt and Active Living) study. BMC Public Health 
(2009) 9:480. doi:10.1186/1471-2458-9-480 

178. van Gerwen M, Franc C, Rosman S, Le Vaillant M, Pelletier-Fleury N. Pri- 
mary care physicians' knowledge, attitudes, beliefs and practices regard- 
ing childhood obesity: a systematic review. Obes Rev (2009) 10:227-36. 
doi: 1 0. 1 1 1 1/j. 1467- 789X.2008.00532.X 

179. Naughton GA, Carlson JS, Greene DA. A challenge to fitness testing 
in primary schools. / Sri Med Sport (2006) 9:40-5. doi:10.1016/j.jsams.2006. 
01.002 

180. Rahman T, Cushing RA, Jackson RJ. Contributions of built environ- 
ment to childhood obesity. Mt Sinai J Med (2011) 78:49-57. doi:10.1002/msj. 
20235 



Conflict of Interest Statement: The authors hereby confirm that this paper was not 
supported by any external funding from public or private agencies. There are no 
known conflicts of interest. 

Received: 12 May 2014; accepted: 15 July 2014; published online: 31 July 2014. 
Citation: Stein D, Weinberger-hitman SL and Latzer Y (2014) Psychosocial perspec- 
tives and the issue of prevention in childhood obesity. Front. Public Health 2:104. doi: 
10.3389/fpubh.2014.00104 

This article was submitted to Child Health and Human Development, a section of the 
journal Frontiers in Public Health. 

Copyright © 2014 Stein, Weinberger-Litman andLatzer. Thisisan open-access article 
distributed under the terms of the Creative Commons Attribution License (CC BY). 
The use, distribution or reproduction in other forums ispermitted, provided the original 
author( s)or licensor are credited and that the original publication in this Journal is cited, 
in accordance with accepted academic practice. No use, distribution or reproduction is 
permitted which does not comply with these terms. 



www.frontiersin.org 



July 2014 | Volume 2 | Article 104 | 13 



